Beta-naphthoflavone disturbs astrocytic differentiation of C6 glioma cells by inhibiting autocrine interleukin-6.
Regulation of astrocyte differentiation is a key process in the development of the central nervous system (CNS), and disturbance of the differentiation can lead to brain system dysfunction. Here we show that beta-naphthoflavone (betaNF), an agonist of the aryl hydrocarbon receptor (AhR), disturbed the cAMP-induced astrocytic differentiation of C6 glioma by inhibiting autocrine interleukin-6 (IL-6). Treatment of cells with betaNF reduced the induction of an astrocyte marker glial fibrillary acidic protein (GFAP). This was caused by the inactivation of its upstream transcription factor signal transducer and activator of transcription 3 (STAT3) by betaNF. In addition, betaNF attenuated the induction of the IL-6 gene, which leads to the activation of STAT3. Most importantly, the inhibitory effect of betaNF on GFAP promoter activity was recovered by the addition of recombinant IL-6. Taken together, these results indicate that the inhibitory effect of betaNF on IL-6 induction suppresses STAT3 activation. These processes subsequently lead to the attenuation of GFAP induction.